Introduction
Although it is well known that valproic acid (VPA) can induce hyperammonemia [1] , few reports have been concerned with its relationship to hypothyroidism. Here we present a bipolar disorder patient with hypothyroidism (in fact, merely subclinical hypothyroidism) who experienced hyperammonemic delirium during VPA treatment.
Case
A 41-year-old woman was diagnosed with bipolar disorder at 31. After a thyroidectomy at 33 years old, she was found to have subclinical hypothyroidism: the thyroid-stimulating hormone (TSH) was 6.196 uIU/ml (reference range: 0.34-5.60) and free thyroxine (FT4) was 0.46 ng/dl (reference range: 0.54-1.40). No intervention was given due to her refusal. She started to participate in the day-care unit at 36 years old and received 1500mg/day of sodium valproate (1000 mg at 9 AM and 500mg at noon). Her VPA serum levels at 9 AM before taking her medication were between 44.3-54.8 ug/ml (reference range: 50-100), and her ammonia was at 60 ug/dl (reference range: < 70). With the medication she had both stable physical and psychiatric conditions.
One day, when she was 37, she was going about her routine life without any clinical symptoms after taking the 500mg of VPA at noon. Then, she suddenly experienced deteriorated consciousness at 2 PM and, consequently, delirium at 4 PM. Her ammonia soared to 700 ug/dl, and her VPA level was 130.3 ug/ml. TSH concentration increased to 8.867 uIU/ml, while FT4 remained similar (0.47 ng/dl). Other lab data showed negative findings. She remained delirious, her ammonia decreased to 352 ug/dl at 6PM with supportive care at the Emergency Department. She was hospitalized. Valproate was discontinued. The next morning, her consciousness improved partially, ammonia declined to 86 ug/ dl and VPA fell to 73.9 ug/ml at 9AM. 400 mg/day of Carbamazepine was given to the patient to treat her bipolar disorder, reaching a level of 6.8 ug/ml in the patient's blood after one week. Meanwhile, her ammonia descended to 45 ug/dl. She was discharged one month later. returned to a normal range after three months. Her ammonia further dropped to 12 ug/dl after one year of thyroxine supplement.
No recurrent hyperammonemia was found during the following two years.
Discussion
An earlier case report described aggravation of hypothyroidism after carbamazepine and valproate treatment in a woman with hypothyroidism who was taking a levothyroxine supplement [2] . The mechanism may be competition between VPA and thyroid hormones [3] . However, valproate treatment didn't alter thyroid hormones in another study [4] . In the patient considered in this report, TSH concentration increased marginally, while FT4 kept constant. More studies are suggested. There was a report of an 82-year-old woman with hypothyroidism suffering from a hyperammonemic coma related to the discontinuation of levothyroxine therapy [5] . Another case report showed that thyroid hormones relieved hyperammonemia in a 53-year-old woman with hypothyroidism [6] . In our patient, VPA concentration dropped initially concomitant to the removal of valproate and then through thyroxine supplement.
The exact mechanism of hypothyroidism aggravating VPAinduced hyperammonemia remains unknown. Thyroid hormones are hypothesized to regulate hepatic mitochondrial catabolism [7] . As of now, we should be more cautious when prescribing valproate to patients with hypothyroidism, even if it is merely subclinical hypothyroidism.
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